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(54) Composite high frequency apparatus 

(57) A composite high-frequency apparatus (2) 
comprising a series connection of a. high-frequency, 
switch (1) and a high-frequency filter (F1). The high fre- 
quency switch (1) and the high-frequency filter (F1) 
comprise a plurality of elements formed at least partially 
within a single multllayered unit (10). The high-frequen- 
cy switch (1) comprises a capacitor (01 , C2, 03, C4, 
C5, 06), a transmission line (L1, L2, L3) and a diode 
(D1, D2). At least two ground electrodes (G1) are. 
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formed on respective layers (23, 25) of the single mul- 
tllayered unit (10). One ground electrode is fomned on 
the layer (25) adjacent to the lower surface (25u) of the 
single multilayered unit (10). The single multilayered 
unit (1 0) is divided into a first portion and a second por- . 
tion, the first portion being defined as a portion between 
two of the respective layers (23, 25). The second portion 
is a portion except for the first portion. The capacitor of 
the high-frequency filler (F1 ) is formed in the first portion 
of the single multilayered unit (10). 
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Description 



[0001] The present invention relates to a composite 
high frequency apparatus, and more specifically, to a 
composite high frequency apparatus including a high 
frequency device, for example, a high frequency switch, 
and a filter and to a method for forming a composite high 
frequency apparatus by simultaneously forming an in- 
terconnected apparatus Including at least one high fre- 
quency device and at least one filter 
[0002] A high frequency switch shown in Fig. 10 is 
used for switching connections between a transmission 
circuit TX and an antenna ANT and between a receiving 
circuit RX and an antenna ANT via signal lines in a port- 
able digital telephone set, for example. 
[0003] An example of a high frequency device, such 
as a high frequency switch, has a configuration shown 
in the circuit diagram of Fig. 11. The high frequency 
switch 1 is connected lo an antenna ANT a transmission 
circuit TX and a receiving circuit RX by signal lines V1 . 
A high frequency component, such as a diode D1 , has 
an anode that is connected via a capacitor CI to the 
transmission circuit TX. The anode of the diode D1 is 
also connected to ground via a scries circuit including a 
strip line LI forming part of a first transmission line and 
a capacitor C4. The length of the strip line L1 is substan- 
tially equal to or less than 7J4, where the wavelength of 
a signal sent from the transmission circuit TX is X. A con- 
trol tenninal Vc1 is connected to an intermediate point 
between the strip line L1 and the capacitor C4. A control 
circuit (not shown) for switching the high frequency 
switch 1 is connected to the control terminal Vc1 . A se- 
ries circuit including a strip line L3 fonning part of the 
first transmission line and a capacitor C6 is connected 
to both ends of the diode D1 (between the anode and 
the cathode). The cathode of the diode D1 is connected 
to the antenna ANT via a capacitor C2. 
[0004] The receiving circuit RX is connected to the ca- 
pacitor C2. which is connected to the antenna ANT via 
a series circuit Including a strip line L2 forming part of 
the first transmission line and a capacitor C3. As in the 
case of the strip line LI . the length of the strip line L2 is 
substantially equal to or less than A/4. Another high fre- 
quency component, for example, a diode D2, has an an- 
ode connected to an Intermediate point between the 
strip line L2 and the capacitor C3. The cathode of the 
diode D2 is connected lo ground via a capacitor C5. Fur- 
ther, a control terminal Vc2 is connected to an intenne- 
diate point between the diode D2 and the capacitor C5. 
A control circuit (not shown) for switching the high fre- 
quency switch 1 is connected to the control terminal Vc2 
to thereby complete the circuit of the high froquoncy 
switch 1. 

[0005] When a signal is transmitted through the high 
frequency switch 1 , a positive bias voltage is applied to 
the control terminal Vcl while a negative bias voltage is 
applied to the control tenninal Vc2. As these voltages 
work as bias voltages in the forward direction to bias the 



diodes D1 and D2, the diodes D1 and D2 will be turned 
ON. At this time, direct currents will be cut by the capac- 
itors CI to C6 and the voltages applied to the control 
terminals Vc1 and Vc2 will be applied only on a circuit 
5 Including the diodes D1 and D2. Thus, the strip line L2 
will be grounded by the diode D2 and will resonate at a 
transmission frequency and impedance will be made al- 
most infinite. Consequently, a signal sent from the trans- 
mission circuit TX will be transmitted to the antenna ANT 
10 through the capacitor CI . the diode D1 and the capacitor 
C2 without being transmitted lo the side of the receiving 
circuit RX in most cases. Further, because the strip line 
LI is grounded via the capacitor C4, the strip line LI will 
resonate at a transmission frequency and impedance 
15 will be made almost infinite. As a result, leakage of a 
transmitted signal to the ground side will be prevented. 
[0006] On the other hand, at the time of receiving a 
signal, a negative bias voltage will be applied to the con- 
trol terminal Vc1 while a positive bias voltage will be ap- 
^0 plied to the control terminal Vc2. As these voltages work 
as bias voltages In reverse directions relative to the di- 
odes D1 and D2, the diodes D1 and D2 will be turned 
OFF. and thereby a signal received from the antenna 
ANT will bo transmitted to the rocolvlng circuit RX 
25 through the capacitor C2, the strip line L2 and the ca- 
pacitor C3 without being transmitted to the transmission 
circuit TX in most cases. 

[0007] In this way, the high frequency switch 1 allows 
switching of transmitted and received signals by control- 
30 ling bias voltages to be applied to the control terminals 
Vol and Vc2. 

[0008] Further the series circuit including the strip line 
L3 and the capacitor C6 are used for increasing imped- 
ance on a connection point with the strip line L3 when 
35 the diode D1 is OFF and for reducing insertion loss and 
reflection loss by fomning a parallel resonance circuit to 
be resonated by synthetic capacitance between the ca- 
pacitor C6 and the diode D1 which is OFF and the in- 
ductance component of the strip line L3. and by reso- 
^0 nating at its resonance frequency which is substantially 
the same as a frequency of a received signal. 
[0009] Besides the circuit construction of a high fre- 
quency switch described above, there are various types 
of high frequency switches available. For example, a 
•^5 high frequency switch as described in Japanese La'id- 
Open Patent No. 6-197042 and Japanese Laid-Open 
Patent No. 6-197043 and a high frequency switch hav- 
ing a circuit configuration such as the one shown in Jap- 
anese Laid-open Patent No, 7-74762 can also be used. 
50 [0010] Further, other high frequency components 
such as transistors, FETs, and any other suitable device 
can be used instead of the high frequency components, 
such as the diodes D1 and D2 described above. In ad- 
dition, instead of the strip lines L1. L2 and L3. other 
55 transmission lines such as coplanar lines and any other 
suitable components can be used. 
[0011] Conventionally, however, problems occur 
when high frequency devices, such as high frequency 
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switches, are used to form a high frequency apparatus 
by connecting filters to the high frequency devices. The 
high frequency devices and filters are designed and 
nnanufactured differently and independently and are 
then connected to each other. As a result, the combined 5 
high frequency device and filter occupy relatively large 
areas on a printed circuit board and nnake the circuit ar- 
rangement thereof more complicated. In addition, im- 
pedance matching between the high frequency device 
and the filter must be done to connect the high frequency 
device and the filter. Therefore, an impedance matching 
circuit must be designed specifically for the particular 
high frequency device and filter to be connected to each 
other. Once the impedance matching filter is designed, 
the impedance matching filter must be manufactured ^5 
and connected to the high frequency device and the fil- 
ter. Consequently, the cost, time and difficulty of manu- 
facturing an apparatus having an interconnected high 
frequency device and filler with necessary impedance 
matching circuit is substantially increased. Y. Taguchi, 20 
et. al. evaluate in "Microwave Characteristics of Alu- 
minia-Glass Composite Multi-Layer Substrates with Co- 
fired Copper Conductors" in lEICE TRANSACTIONS 
ON ELECTRONICS, vol. E76-C. no. 6, Juno 1993. TO- 
KYO, pages 912 to 918 the electrical characteristics of ^5 
multi-layer substrates for mobile communication and 
discusses the usability of ceramic multi-layer substrates 
in GHz applications. A typical configuration of a ceramic 
multi-layer substrate is described having one or more 
active or passive components provided on a top layer. 30 
In further layers, power supply lines are formed by tri- 
plate transmission lines. Further elements, like a match- 
ing circuit, a resonator, a filter or a coupler are formed 
by tri-plate transmission lines. 

[0012] US-A-4,899.118 describes low temperature 35 

cofired ceramic packages for microwave and millimeter 
integrated circuits. In situ buried passive components, 
Including capacitors, resistors, and inductors, are incor- 
porated within a cofired substrate. In a cavity provided 
in the top surface of the substrate an integrated circuit 40 
chip is confined. 

[0013] It is the object of the present invention to pro- 
vide a composite high frequency apparatus having a re- 
duced size for occupying a reduced amount of space on 
a printed circuit board and improved electrical charac- ^5 

terislics. 

[0014] This object is achieved by a composite high 
frequency apparatus according to claim 1 . 
[0015] Since the first portion is divided from the sec- 
ond porliori by the ground electrode, the isolation be- 50 
tween the first and second portions can be improved. 
Since one ground ciectrodc is formed on the layer being 
adjacent to the lower surface of the single multilayered 
unit, the distance between the multilayered unit and a 
mother circuit board can be shortened, and the parasitic 55 
and residual inductance can be reduced. In particular, 
since the capacitor of the high frequency filter is formed 
in the first portion, electrical characteristic of the high 
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pass side of the high frequency filter, such as damping 
characteristic and sharpness, can be improved. 
[0016] In order to solve the pro&fems of the conven- 
tional devices described above, the composite high fre- 
quency apparatus and method of forming the apparatus 
according to at least one of the preferred embodiments 
of the present Invention includes a high frequency de- 
vice mounted on an outer surface of a multilayered base 
which includes a laminated structure of a plurality of di- 
electric layers and a signal line connected to a ground 
electrode, wherein the high frequency device is located 
at least on the outer surface of the multilayered base or 
the dielectric layer, a first transmission line connecting 
the signal line and the ground electrode and a filter con- 
nected to the high frequency component via a second 
transmission line and signal lines located in the multi- 
layer unit. 

[0017] Further, a diode is preferably used as a high 
frequency component, a strip line is preferably used as 
the transmission line and a high frequency switch is pref- 
erably used as the high frequency device. A low-pass 
filtercan be used as the filter. Alternatively, all other suit- 
able high frequency components, transmission lines, 
high frequency devices and filters can also be used as 
wilt be understood from the following description of the 
preferred embodiments of the present Invention. 
[0018] By locating the high frequency device and the 
filter on one multilayered base including a plurality of 
dielectric layers and thereby creating a composite high 
frequency apparatus, the overall dimension of the ap- 
paratus is reduced as compared to a conventional de- 
vice wherein a high frequency device and a filter are 
separately made and then connected to each other. Al- 
so, by combining the circuit of the high frequency device 
and the circuit of the filter and simultaneously forming 
the high frequency device and the filter, desired imped- 
ance matching between the circuit of the high frequency 
device and the circuit of the filter Is achieved without the 
need for a separate impedance matching circuit. 
[0019] Other features and advantages of the present 
invention will become apparent from the following de- 
scription of the invention which refers to the accompa- 
nying drawings. 

Fig. 1 is a diagram showing a circuit of a composite 
high frequency apparatus according to a preferred 
embodiment of the present invention; 
Fig. 2 is a sectional view showing the composite 
high frequency apparatus shown in Fig. 1 ; 
Fig. 3 is an exploded perspective view showing the 
composite high frequency apparatus of Fig. 1 ; 
Fig. 4 is a view showing a circuit construction of a 
composite high frequency apparatus according to 
another preferred embodiment of the present Inven- 
tion; 

Fig. 5 is a view showing a circuit construction of a 
composite high frequency apparatus according to 
another preferred embodiment of the present Inven- 



3 



BNSDOCIO: <EP 1215748A1 J„> 



EP 1 215 748 A1 



tion. 

Fig. 6 is a view showing a circuit construction of a 
composite high frequency apparatus according to 

another preferred embodiment of the present inven- 
tion; 

Rg. 7 is a view showing a circuit construction of a 
composite high frequency apparatus according to 
another preferred embodiment of the present inven- 
tion: 

Fig. 8 is a view showing a circuit construction of a 
composite high frequency apparatus according to 
another preferred embodiment of the present inven- 
tion; 

Fig. 9 is a view showing a circuit construction of a 
composite high frequency apparatus according to 
another preferred embodiment of the present Inven- 
tion; 

Fig. Ids a view showing a circuit construction of a 
conventional high frequency device; and 
Fig. 11 is a diagram showing the circuit of the con- 
ventional high frequency device shown in Fig. 10. 

[0020] Preferred embodiments of the present inven- 
tion will bo described with reference to the accompany- 
ing drawings. Description of elements similar to or the 
same as the conventional elements shown in Figs. 10 
and 1 1 , will be omitted to avoid redundancy. Such similar 
elements contained in the preferred embodiments of the 
present invention will be identified by the same refer- 
ence numerals and characters used to describe the con- 
ventional components. 

[0021] Fig. 1 is a diagram showing a circuit of a com- 
posite high frequency apparatus 2 according to a pre- 
ferred embodiment of the present invention. ^In the pre- 
ferred embodiment shown in Fig. 1 , a filter F1 may pref- 
erably be a low-pass filter such as a Butterworth type 
low-pass filter or any other suitable filter. 
[0022] The filter F1 is preferably connected between 
a transmission circuit TX and one end of a capacitor C 1 
of a high frequency device 1. The filter F1 preferably 
includes strip lines L4 and L5 which fomi a second trans- 
mission line. The filter F1 also preferably includes ca- 
pacitors C7. C8 and C9. Description of the connections 
relating to the filter F1 Is omitted because such connec- 
tions are known. 

[0023] Fig. 2 is a sectional view showing the compos- 
ite high frequency apparatus 2 of Fig. 1. The high fre- 
quency apparatus 2 includes a multilayered base 1 0. As 
shown in the preferred embodiment of Fig. 3, the multi- 
layered base 10 is preferably formed by laminating die- 
lectric layers 11 to 25 of the first to fifteenth dielectric 
layers successively from top to bottom. Diodes D1 and 
D2 are preferably mounted on the first dielectric layer 
1 1 Capacitor electrodes C51 , C1 1 , C21 , C31 . C1 2, C22 
C32, C13. C33, C61, CI 5. C35. C63. C41 'c7l', C81 
and C91 are preferably located on the layers 12 to 15 
of the second to the fifth dielectric layers and the layers 
1 7. 20 and 24 of the seventh, tenth and fourteenth die- 



lectric layers. 

[0024] Capacitor electrodes C1 4, C34 and C62 and a 
strip line electrode L31 are preferably formed on the 
sixth dielectric layer 16. Strip line electrodes L41. L51 
5 L11 . and L21 are preferably formed on the eighth and 
twelfth dielectric layers 18 and 22. Ground electrodes 
G1 are preferably formed on the ninth, eleventh, thir- 
teenth and fifteenth dielectric layers 19, 21. 23 and 25. 
[0025] Further, an external electrode for a transmis- 
10 sion circuit TX1, an external electrode for a receiving 
circuit RX1 . an external electrode for an antenna ANT1 
external control electrodes Vcl 1 and Vc22 and external 
ground electrodes G2 are preferably formed on a lower 
surface of the fifteenth dielectric layer 25 (25u in Fig. 3). 
15 By forming signal line electrodes (not shown In Fig. 3)^ 
at desired locations on the dielectric layers 11 to 25 and 
by forming external electrodes (not shown in Fig. 3) on 
the outer surface of the multilayer base 10 and electri- 
cally connecting the external electrodes, the composite 
20 high frequency apparatus 2 is constructed to have the 
circuit configuration shown in Fig. 1. 
[0026] More particularly, capacitor C1 of the high fre- 
quency switch 1 comprises capacitor electrodes C11 to 
C15, capacitor C2 comprises capacitor electrodes C21 
25 and C22. capacitor C3 comprises capacitor electrodes 
C31 to C35, capacitor C4 comprises capacitor electrode 
C41 , capacitor C5 comprises capacitor electrode C51 , 
and capacitor C6 comprises capacitor electrodes C61 
to C63. Capacitors C7, C8 and 09 of the filter circuit F1 
30 comprise capacitor electrodes 071. C81 and 091. re- 
spectively. 

[0027] Coil patterns LI to L3 of the high frequency 
switch 1 comprise strip line electrodes L11 to L31 re- 
spectively. Coil patterns L4 and L5 of the filter circuit F1 
35 comprise strip line electrodes L41 and L5 1 , respectively. 
[0028] When manufacturing such a composite high 
frequency apparatus 2. dielectric ceramic green sheets 
are preferably prepared. On the dielectric ceramic green 
sheets, electrode paste is preferably printed in accord- 
^0 ance with the forms of the respective electrodes and sig- 
nal lines. Then, by laminating the dielectric ceramic 
green sheets with electrode paste printed thereon and 
baking the ceramic green sheets, a multilayered base 
having laminated dielectric layers will be formed Fur- 
^5 ther. by printing the electrode paste on the outer surface 
of the multilayered base and baking the electrode paste 
external electrodes will be formed. It is also possible to 
form the composite high frequency apparatus by print- 
ing electrode paste to form external electrodes and bak- 
50 ing the electrodes integrally after the dielectric green 
sheets are laminated. 

[0029] The composite high frequency apparatus in- 
cluding a high frequency device and a fitter fonned on 
one multilayered base by laminating a plurality of die- 
55 lectric layers has an overall physical dimension that is 
substantially less than the conventional devices in which 
a high frequency device and a filter are separately 
formed and then connected. The composite high fre- 
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quency apparatus according to at least one of the pre- 
ferred ennbodiments of the present invention achieves 
a reduced volume and occupies less area on a printed 
circuit board. Also, by connbining the circuit of the high 
frequency device and the circuit of the filter and slnnul- 
taneously designing and forming the circuits of the high 
frequency device and the filter, impedance matching be- 
tween the circuit of the high frequency device and the 
circuit of the filter is achieved. Consequently, it is not 
necessary to design, manufacture and connect an Im- 
pedance matching circuit between the circuit of the high 
frequency device and the circuit of the filter. Therefore, 
the manufacturing and assembly of the circuit of the high 
frequency device and the circuit of the filter is easier and 
less expensive than the conventional methods. Further, 
because the impedance matching circuit is not neces- 
sary, the composite high frequency device will be 
formed in a substantially shorter period of time because 
the time required for designing and forming the imped- 
ance matching circuit is unnecessary, 
[0030] Further, in the description of the preferred em- 
bodiment of Fig. 1, reference was made to the capaci- 
tors and strip lines formed on the multilayered base. 
However, resistance components like chip resistors, 
printed resistors, and other suitable resistance compo- 
nents and electronic components may be formed on the 
surface of the multilayered base or may be formed within 
the multilayered base. 

[0031 ] In the preferred embodiment of Fig. 1 , the high 
frequency device and the filter are connected such that 
the filter F1 is connected between the transmission cir- 
cuit TX and the high frequency switch 1 . However, it is 
possible to obtain the same effect by selectively con- 
necting the filter F1 between the transmission circuit TX, 
the receiving circuit RXorthe antenna ANT and the high 
frequency switch 1 . 

[0032] Several alternative preferred embodiments of 
the present invention will be described in the following 
paragraphs in relation to Figs. 4-9. 
[0033] The filter F1 may preferably be connected be- 
tween the antenna ANT and the high frequency switch 
1 as shown in Fig. 4. 

[0034] The filter F1 may preferably be connected be- 
tween the receiving circuit RX and the high frequency 
switch 1 as shown in Fig. 5. 

[0035] The filter F1 may preferably be connected be- 
tween the transmission circuit TX and the high frequen- 
cy switch 1 and between the antenna ANT and the high 
frequency switch 1 as shown in Fig. 6. 
[0036] The filter F1 may preferably be connected be- 
tween the transmission circuit TX and the high frequen- 
cy switch 1 and between the receiving circuit RX and 
the high frequency switch 1 as shown in Fig. 7. 
[0037] The filter F1 may preferably be connected be- 
tween the receiving circuit RX and the high frequency 
switch 1 and between the antenna ANT and the high 
frequency switch 1 as shown in Fig. 8. 
[0038] The filter F1 may preferably be connected be- 



tween the transmission circuit TX and the high frequen- 
cy switch 1 , between the receiving circuit RX and the 
high frequency switch 1 and between the antenna ANT 
and the high frequency switch 1 as shown in Fig. 9. 

5 [0039] Further, in another preferred embodiment of 
the present invention, a filter, for example, a low-pass 
filter, may be connected to the high frequency device. 
However, instead of a low-pass filter, a high-pass filter, 
a band-pass filter, a band elimination filter and any other 

10 suitable filter may be used to be combined with or con- 
nected to the high frequency device. 
[0040] The effect of formation according to at least 
. one of the preferred embodiments of the present inven- 
tion will be described in detail with respect to an example 

'5 where a low-pass filter is used. 

[0041 ] A composite high frequency apparatus may be 
constructed.by forming a high frequency device such as 
. a high frequency switch including a multilayered base 
of laminated dielectric layers having the dimensions of 

20 about 6.3 x 5.0 x 3.0 mm and a low-pass filter having 
the dimensions of about 4.5 x 3.2 x 2.0 mm on one mul- 
tilayered base. As a result, the entire dimensions of the 
apparatus is about 6.3 x 5.0 x 3.0 mm which are about 
the same as the entire dimensions of a conventional 

25 high frequency switch. The volumes and occupied areas 
on a printed circuit board of the composite high frequen- 
cy apparatus produced by at least one preferred embod- 
iment of the present invention are substantially reduced. 
Further, by combining the circuit of the high frequency 

30 device and the circuit of the filter and simultaneously de- 
signing and forming the circuits, no Impedance match- 
ing circuit is needed as with a conventional high frequen- 
cy device and low-pass filter 

[0042] Thus, according to at least one of the preferred 
35 embodiments of the present invention, by creating a 
composite high frequency apparatus by forming a high 
frequency device and a filter on one multilayered base 
made of a plurality of dielectric layers, an overall dimen- 
sion of the apparatus is substantially less than the over- 
do all dimension of the conventional high frequency device 
and filter which are independently designed and formed 
and then connected. The composite high frequency ap- 
paratus according to at least one of the preferred em- 
bodiments of the present invention has reduced volume 
and occupies substantially less area on a printed circuit 
board. Further, by combining the circuit of the filter and 
the circuit of the high frequency device and simultane- 
ously designing and forming the circuits, it is possible to 
achieve impedance matching between the two circuits. 
50 Accordingly, it is not necessary to add an impedance 
matching circuit and the circuit construction of the pre- 
ferred embodiments is simplified. In addition, the period 
of time required for designing, forming and connecting 
the impedance matching circuit as required in the prior 
55 art devices is eliminated because an impedance match- 
ing circuit is not necessary in the preferred embodi- 
ments of the present invention. 
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Claims 

1 . A composite high-frequency apparatus (2) compris- 
ing a series connection of a high-frequency switch 
(1) and a high-frequency filter (F1), said high fre- 5 
quency switch (1 ) and said high-frequency filter (F1 ) 
comprising a plurality of elements formed at least 
partially within a single multilayered unit (1 0) having 
a plurality of layers (11 to 25), wherein 

w 

the high-frequency switch (1) comprises a ca- 
pacitor (CI, C2, C3. C4, C5, C6). a transmis- 
sion line (L1 , L2, L3) and a diode (D1 . D2). the 
transmission line (L2) between a receiving cir- 
cuit electrode (RX1 ) and an antenna electrode is 
(ANT1 ) being formed in the single multilayered 
unit (10), the diode (D1) being provided on the 
single multilayered unit (10); 

the high-frequency filter (F1) comprises a ca- 20 
pacitor {C7, C8, C9) and a transmission line 

(L4, L5); 
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ered unit (10). 

5. The composite high-frequency apparatus (2) ac- 
cording to one of claims 1 to 4. wherein the high- 
frequency switch (1 ) comprises a further diode (D2) 
provided on (he single multilayered unit (10). 

6. The composite high-frequency apparatus of one of 
claims 1 to 5, wherein the first ground electrode 
(G1 ) is formed on the upper surface of the first layer 
(25) of the single multilayered unit (1 0) and wherein 
the second ground electrode is fonned on the third 
layer (23) of the single multilayered unit (10). 

7. The composite high-frequency apparatus of one of 
claims 1 to 6, wherein the high-frequency switch (1 ) 
and the high-frequency filter (F1 ) are arranged with- 
out a separate impedance matching circuit therebe- 
tween. 



at least two ground electrodes (G1) arc formed 
on respective layers (23, 25) of the single mul- 25 
tilayered unit (10), one ground electrode being 
fonned on the layer (25) being adjacent to the 
lower surface (25u) of the single multilayered 
unit (10); 

30 

the single multilayered unit (10) is divided into 
a first portion and a second portion, the first por- 
tion being defined to be a portion between two 
of said respective layers (23. 25), and the sec- 
ond portion being a portion except for the first 35 
portion; and 



the capacitor of the high-frequency filter (F1 ) is 
fomried in the first portion of the single multilay- 
ered unit (10). 40 

2. The composite high-frequency apparatus (2) ac- 
cording to claim 1. wherein the transmission line 
(L2) of the high-frequency switch (1) is fonned in 

the second portion of the single multilayered unit 45 
(10). 

3. The composite high-frequency apparatus (2) ac- 
cording to claim 1 or 2. wherein the high-frequency 
switch (1) comprises a control circuit for controlling so 
the diode (D1), the control circuit comprising a 
transmission line (LI) formed in the second portion 

of the single multilayered unit (10). 

4. The composite high-frequency apparatus (2) ac- 55 
cording to one of claims 1 to 3. wherein the trans- 
mission line (L4) of the high-frequency filter (F1) Is 
formed in the second portion of the single multllay- 
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